The application of the recent model-based control schemes for robot manipulators require the solution of problems concerning various aspects, from the mechanical design to the necessity of determining a robot model suitable for control, and of experimentally testing the control performances. For one solution, integration of SolidWorks with Simscape for designing and controlling robot manipulators is presented in this paper. The integration provides a platform for rapid control prototyping of robot manipulators without the need for building real prototypes. Mechanical drawings of a robot are first created using Solidworks and imported into the Simscape, where a robot is represented by connected block diagrams based on the principle of physical modeling. Simulation examples for 7-DOF SAM ARM made by Berrett Technology Inc. are testified to show effectiveness of the presented platform.
In the robot control design field, its is well known that model-based control strategies for robot manipulators are very effective since they take into account modeling uncertainties thereby, enhancing robustness by making the robot track a time-varying reference trajectory  . However, the drawback of these approaches is to obtain the dynamic motion equations. They are essential to analyze the kinematic and dynamics solution, to plan the trajectory of the robot manipulators and to control during the course from their designs to experiment. 
Model-Based Control Scheme
This section presents a joint space control architecture to explicitly provide model-based control scheme. The proposed control architecture takes into account non-linear feedback linearization based on manipulator dynamics, allowing to control each joint separately. 
Non-Linear Feedback Linearization
The generalized force contributions in the joint space, , are given by
where   is the joint actuator torque (i.e. the computer commanded torque sent to the motor),   is the joint friction torque and   is the joint torque induced by end-effector forces in contact with the environment. Frictions are very difficult to model and since the SAM frictions are low,   can be neglected in the dynamic model.  is given by
where   is end-effector external force/moment.
In view of Eq. (4), Eq. 
Secondary Closed-Loop Pole-Placement
The closed-loop poles of the simple system given above in Eq.(9) can be easily specified by using the following statefeedback control law
where     ∈  × are diagonal matrixes of closed-loop feedback gains, and ∈   is the reference signal. If reference signal is defined as
where,   is the desired joint position, then from 
Simulations & Results
To illustrate the performance of the proposed 
